
orrhage. Kunkel (quoted in A. M. A., Nov. 13,
1915, p. 1730) recalls an earlier belief that
emetin caused anemia of the lungs and there-
fore tended to relieve hemoptysis and to have,
a beneficial effect on pulmonary tuberculosis.
He traces this belief to the observation that the
pulmonary vessels of animals killed by emetin
were empty, a condition really attributable to
splanchnic dilatation and drainage of the blood
•from the lungs. This explanation of the effect
of emetin on hemoptysis thus calls in the low-
ered blood pressure of emetin, but goes on to
claim pulmonary anemia as beneficial, when the
opposite is now recognized, as, for instance, the
rare association of pulmonary tuberculosis with
a leaking left heart.

The idea of emetin as a remedy for hemo-
ptysis originated apparently in France. Flan-
din and Joltrain, for example, made a report in
the Presse Médicale, in April, 1913, regarding
the value of emetin in tuberculosis. Raeburn,
in the British Medical Journal in the following
year (p. 703), followed with an enthusiastic re-

port which speaks for itself. He divides his
cases for emetin treatment into three groups:
1. Bronchitis, where no tuberculosis could be
demonstrated. If the heart was in good condi-
tion, these cases usually showed improvement,
which generally continued after the emetin
was stopped. This is surely far from conclu-
sive, as the natural rejoinder is that if ipecac
had been used in the place of emetin, improve-
ment might well have been still faster. 2. Cases
of clinical tuberculosis with no tubercle bacilli
in the sputum. Raeburn here admits that im-
provement might, have been charged to diet and
hygiene, but thinks there was a really beneficial
action in the congestive stage. 3. Cases with
tubercle bacilli in the sputum. Here his results
were much less regular, and he draws no con-
clusion of specific improvement. One may con-
clude justly that the emetin showed its only
beneficial effect in the cases of bronchitis and
in tuberculosis where the bronchitic symptoms
were prominent, and that it was the expecto-
rant action of emetin which aided, and not any
direct influence on the tuberculous disease. In
some twelve cases of hemoptysis in which eme-
tin was administered, all in advanced pulmon-
ary tuberculosis, I have failed to see any fa-
orable effect which could not be explained by
other factors more plausibly than by the emetin.

To summarize, then, in so far as emetin has a

beneficial action in tuberculosis, it would seem

to be due to its expectorant properties, and if
so, other preparations are preferable. In so far
as emetin has a beneficial action in hemorrhage,
it would seem to be due to the indirect result of
decreasing blood pressure, and if so, other
drugs would be more effective, in that they
would produce a similar result more safely and
without the specific action of emetin on coagu-
lation.

Constipation. Levy and Rowntree make the

suggestion, which can hardly be taken seriously
from the clinical point of view, that emetin ene-
mata would subserve a useful purpose in the
treatment of constipation. Such cncinata havo
an undoubted value when properly used for
the sake of the amebicidal action of the drug,
but their use as here suggested docs not seem
well advised.

Other Conditions. Like all new and widely
noted remedies, emetin has been tried and com-
mended in a great, variety of diseases. But it
will hardly replace Leonard Rogers' hypertonic
infusion in Asiatic cholera. And few of its
other applications will bear the test of careful
expérimentation. It has proved serviceable in
the treatment of certain other diseases caused
by animal parasites, especially protozoons, but
the major uses have been described under its
amebicidal action.

PERIPHERAL NEURITIS FOLLOWING
EMETIN TREATMENT OF AMEBIC
DYSENTERY.

BY A. R. Kilgore, M.D., Shanghai, China.

[From the Harvard Medical School in
Shanghai, China.]

It is generally accepted* that emetin hydro-
chlorid has three main by-effects when used in
large single doses or over a considerable time
in moderate doses:

(a) Dizziness or Nausea, or both, coming on
almost immediately after injection (especially
intravenously). These symptoms pass off in
a few minutes to a few hours, and we have
found no serious results reported following
single doses of gr. ii (.13 gin.) or less. Baer-
mann and Heinemann8 report alarming symp-
toms after doses of gr. v to vii (.3 to .4 gm.)
intravenously,—' ' general vascular paralysis,
severe dyspnea, loss of consciousness with vom-
iting, passage of thin stools and great slowing
of the pulse."

(b) Diarrhea. This may follow single large
doses, but is usually the result of several mod-
erate doses. Low4 states that diarrhea not un-
commonly occurs after five or six days of treat-
ment with doses of gr. i to gr. ii (.065-.13) a
day, but that it always stops when the emetin
is omitted. The diarrhea produced by emetin
may be severe enough to give stools contain-
ing blood and mucus.2

(c) Peripheral Neuritis, usually manifesting
itself by general muscular weakness and pain,
often especially marked in the legs, sometimes
going on to complete wrist- and toe-drop. Ved-
der does not mention this complication. Lyons
reports a case of his own in which 16 daily
doses of gr. i 2/3 (.10 gin.) were given sub-
cutaneously. During the latter part of the
* The literature on emetin lias been recently reviewed in several

, very complete papers,
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treatment the patient had some muscular weak-
ness,

.

but especially weakness and pain in the
calf muscles. Lyons also collected a few other
cases from the literature,—one, reported by
Eshlemann, in which "severe peripheral neu-
ritis with general purpura" developed after
receiving gr. ii (.13 gm.) a day for six days.
Levy and Rowntree, in an article which has
just been published,5 collected the reported
cases of ill effects following emetin,—twenty al-
together, including 13 cases showing symptoms
of neuritis varying from muscular weakness to
paralysis. Seven of these thirteen were from
the clinic of Dr. E. H. Hume at the Yale Hos-
pital, Changsha, China (report to be published
later). During the past few months, in con-
versations with physicians from other places in
China, I have learned of several other cases of
varying grades of severity. Peripheral neu-
ritis following emetin is apparently more com-
mon (in China, at least) than has been gener-
ally supposed, very possibly because the tend-
ency lately has been to give rather larger
amounts than the gr. i (.065 gm.) a day for a

week to ten days, as originally suggested by
Rogers and others.

The following cases are reported, both to call
attention to the frequency of peripheral neuri-
tis after emetin, and also because some of them
show unusual features,—five of the cases being
in one family, and another case showing a skin
hyperesthesia instead of the usual muscular
weakness and pain.

Case 1. (Red Cross Hospital No. 158.) A white
man of 38, who bad had recurring' attacks of amebic
dysentery for eight years and bad received a course
of emetin six months before admission (how much
he did not know). He was given gr. vi (.36 gm.)*
in four doses intravenously. Three months after his
discharge from the hospital in Shanghai, he was ad-
mitted to the Massachusetts General Hospital,!
stating that he had been obliged to take an average
of one dose a week of' gr. ii (.13 gm.) during the
three months to prevent recurrence of the dysen-
tery. Shortly after the beginning of the emetin
treatment he began to have pain in the calves, and
soon in all his muscles, especially noticeable in the
calves, shoulder muscles and neck. At the time of
his admission, two weeks after his last dose of eme-

tin, he was still complaining that the muscles of his
thighs were unstable and painful and very easily
fatigued. "A few days ago his wife fell down and
he ran to help her, but his legs gave way beneath
him and he fell, too."

On examination his tendon reflexes were normal,
lie had some tenderness on pressure over the thighs.

No other cause was found for the symptoms (such
as alcohol, lead, syphilis, arsenic or trichiniasis),
and the pain and weakness cleared up noticeably
during his stay of a week in the hospital, no moro

emetin being given.
This patient developed his first symptoms of neu-

ritis after a total of between gr. x and gr. xx (.05-

1.3 gnis.) of emetin had been taken and they were

kept up without much change for three months by
taking an average of gr. ii (.13 gm.) a week.

Case 2. (R. C. Hosp. No. 732.) A white man
of 32 was given six doses of emetin intravenously
of from gr. i to gr. ii each. After leaving the hos-
pital, he took "several doses" of gr. ii each intra-
muscularly, and after a few days reported that he
had general muscular weakness and pain, which
went on to complete wrist- and toe-drop. The symp-
toms lasted for several weeks after the emetin was

stopped, but finally cleared up, leaving no traces.
A year later, he was again admitted with a re-

lapse of his amebic dysentery and was given a total
of gr. x (.6 gm.) during a week and discharged.
Ten days later he again had diarrhea with blood and
mucus in the stools and took gr. v (.3 gin.) in four
doses. Two days after the last dose, he developed a
peripheral neuritis similar to the previous attack
except that it was not so severe. There was general
muscular weakness—a tendency to drag the toes
and difficulty in extending the wrists.

The symptoms in this case began after a total of
approximately gr. xv to xx (.95-1.3 gm.) for the
first attack and after gr. xv (.95 gm.) the second
timo. It is significant that the second time, though
no symptoms appeared after the first gr. x had been
taken, yet after an interval of ten days, an addi-
tional gr. v brought on the neuritis.

Cases 3, 4, 5, C. (R. C. Hosp. Nos. 733, 734, 735,
73G.) These were all children of the last patient
(Case 2). They were admitted with him on his
second admission, were given emetin, discharged,
had relapses and were given more emetin at the
same time as their father. All developed marked
muscular weakness within a day or two after the
last emetin had been given and the dysentery
cleared up. The symptoms were especially marked
in the leg muscles, so much so that they could
climb stairs only with difficulty. Pain was present,
but was not so marked as in the father. Unfortu-
nately none of those cases was in the hospital for
observation while the neuritic symptoms were pres-
ent, and it is therefore impossible to report the con-
dition of the reflexes.

The total amounts of emetin given in the hos-
pital and later, with the ages of the patients, are as
follows :

Case. Acre. Total Emetin. Single Dose.
3 8 gr. vi (.39) gr. 2/3 (.04)
4 7 gr. vss (.36) gr. 2/3 (.04)

'

5 5 gr. lv (.25) gr. 1/2 (.03)
6 4 gr. iv (.25) gr. 1/2 (.03)

All of the emetin in these four cases was given
subcutaneously.

Case 7. (R. 0. Hosp. No. 977.) A Chinese man
of 21. He was given gr. xiv (.9 gm.) of emetin in
daily doses of gr. i, some of the doses being in-
travenous and some subcutaneous. On the evening
of the last day of treatment, he began to feel cold
sensations over both feet and legs up to the knees.
This was present, worse at night, for 48 hours.
Then he besan to have numbness of both soles
which interférer] with walking. Two days later the
numbness chanced to a burning sensation and
finally to a stinging pain, which began at the plantar
surface of each great toe and spread over the entire
sole. All these symptoms were worse at night. He

* The preparation used in nil the cates was Parke, Davis Sc Co.,
emetin hydroehípride, sub-cu tablets.
t During; mv intemesbip on the service of Dr. R. C. Cahot, to

whom I am Indebted tor permission to report this case.
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finally became unable to walk at all on account of
the pain and tenderness.

On examination, there was tenderness to pres-
sure over the soles of both feet. There was no ten-
derness or pain in the calves or in other muscles.
There was no disturbance of sensation to tempera-
ture or touch. There was no edema. Knee jerks
normal. No plantar reflex obtained.

No more emetin was taken and the symptoms
gradually cleared up during the course of about a
month,

EXPERIMENTAL WORK.

Levy and Rowntree5 have made a résumé of
the literature and an exhaustive experimental
study themselves. The points of interest may
be briefly summarized thus:

1. The toxicity of emetin varies widely in
the various preparations on the market, and
even in different lots of the same preparation.

2. The toxicity when given intraven-
ously varies with the dilution and the rapidity
of injection, as well as with the amount, and
with individual susceptibility. Comparatively
small doses given quickly in concentrated form
are more toxic than large doses, given slowly in
very dilute form.

3. The principal toxic effects in experi-
mental animals correspond with those noted in
clinical work,—vomiting soon after large doses,
diarrhea after repeated doses, etc. In dogs
there is a lowering of the blood-pressure,
marked even when non-fatal doses are given.
A cardiac arrhythmia is sometimes produced,
shown by electrocardiograph to be a coarse ven-
tricular fibrillation. Respiratory effects are
noted only just before death. There is inter-
ference with the blood-clotting mechanism,—
the coagulation time being delayed. Albu-
minuria occurs inconstantly.

Dogs show at autopsy a gastroenteritis,—
often hemorrhagic, with marked congestion of
the abdominal organs.

Dale0 also, in a preliminary note, reports
that cats and rabbits die after repeated moder-
ate doses, and that kidney and liver lesions
have been demonstrated, but he has not yet de-
scribed them in detail.
In the literature available, no report has been

found of the production of peripheral neuritis
with emetin in experimental animals. Experi-
ments on dogs, to be reported later, have been
begun at this laboratory, with this end in view.
So far, some of the dogs have died with gastro-
intestinal symptoms, and with lesions obviously
corresponding to those obtained by Levy and
Rowntree and others, without developing symp-
toms of neuritis. One dog, however, showed a

quite definite paresis of the hind legs for 24 to
48 hours before death. This dog had received
doses somewhat smaller than the others. We
hope, therefore, by varying the size of the doses,

and perhaps by finding susceptible animals, to
produce a peripheral neuritis which may be
studied.

SUMMARY AND DISCUSSION.

1. Peripheral neuritis after emetin is not
uncommon.

2. The symptoms most commonly met with
in post-emetin neuritis are general muscular
pain and weakness, usually most pronounced in
the legs, sometimes going on to paresis. One
case is here reported of hyperesthesia of the
soles of the feet without other symptoms.

3. The neuritic symptoms often develop
after the emetin injections have been stopped,
and may grow progressively worse for some

time, with no more administration of the drug.
4. The total amount of emetin necessary to

produce neuritis varies greatly. The total
amounts received by the cases recorded by Levy
and Rowntree and those reported here are as
follows :

Grainß. Grains.

(a) Adult 19.5 (1.25) Severe neuritis.
(b) " 0. ( .39) Severe neuritis.
(c) " 21.3 (1.40) Mild neuritis.
(d) " 12.8 ( .85) Moderate neuritis.
(e) " about 10. ( .65) Mild neuritis.
(f) " 15. ( .95) Moderate neuritis.
(g) Age S 6. ( .39) Mild neuritis,
(h) " 7 5.5 ( .36)
(i) "5 4. ( .20)
(j) " 4 4. ( .26)

On the other hand, many patients receive
larger amounts and have no symptoms. On go-
ing over the records at this hospital for 18
months, it was found that one white patient had
received gr. xiii (.85 gm.),. three Chinese had gr.
xi to xii, and one gr. xxi (1.35 gms.) with no

symptoms of neuritis recorded.
5. The prognosis is good. The symptoms

clear up gradually, usually over several weeks,
leaving no traces apparent.

6. Experiments (now in progress) suggest
that peripheral neuritis may be produced by
emetin in healthy dogs.
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